(Varian Inc., UK). The eluent was THF and the flow rate was 1.0 mL/min. The data were processed using Cirrus GPC offline GPC/SEC software (version 2.0). 
S4
Fluorescence-labelled films were imaged in a commercial ConfoCor2 system (Carl Zeiss, Germany) using a multi-track mode according to a protocol from Schwille et al. 1 Light from an Ar laser at 488 nm, and a He-Ne laser at 633 nm was reflected with a HFT UV/488/543/633 dichroic. A 20x numerical aperture 1.2 C-Apochromat water immersion objective was used, and the pinhole size was set to 90 μm in the red channel. Emitted fluorescence was separated with a secondary dichroic beam splitter 570 dichroic and passed through a 650 nm long pass filters to be finally detected with a photomultiplier. Image processing and analysis was carried out with ImageJ and Zeiss LSM Image Browser.
Atomic force microscopy (AFM): Images were taken using a DIMENSION ICON from BrukerNano (USA).
Plasma cleaning: The wafers (Si) and glass slides were plasma cleaned with a PDC002
(Harric Plasma, USA) at the "high" setting (740 V, 40 mA, 29.6 W applied to the RF coil) for 120 seconds for each sample. Synthesis for step 1: We adopted a method by Kuckling et al. 2 Here, 1.71 g (14 mmol) aminobutanol (2) are dissolved in 100 ml Toluene and 1.2 g maleic acid anhydride (1) are added. The mixture is kept at reflux for 2 h at a water trap and the solvent is removed afterwards at reduced pressure. The crude product is purified using flash chromatography with a n-hexane / ethyl acetate (50:50 vol-%) mixture and gives a colorless oil in 98 % yield.
Synthesis
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Synthesis for step 2:
We adopted a method by Abd-El-Aziz et al. 3 Here, 2 g (10.1 mmol) maleic imide 3 are dried in vacuum and then set under a nitrogen atmosphere. 117 ml dry THF are added and the flask is cooled with ice. 1.63 g (15.6 mmol) methacryloyl chloride (4) are dissolved in 3 ml dry THF before they are added to the mixture. After 1.6 g (15.8 mmol)
dry triethylamine are added, the mixture becomes gloomy and the ice is removed. The reaction is carried out for 2.5 h at 40 °C and aborted by pouring the reaction into water. The water is extracted three times with diethyl ether. All organic phases are dried over magnesium sulfate, the solids are removed and the solvent is removed at reduced pressure.
The crude product is purified using flash chromatography with a n-hexane / ethyl acetate / triethylamine (74.9:24.9:0.2 Vol-%) mixture to give a colorless oil in 78 % yield. We adopted a method by Armes et al. 4 Here, 5.00 g (2. 
Synthesis of the PEG-Br macroinitiator
O
10.
We adopted a method by Weaver et al. 5 Here, PEG 45 
Vesicle Formation
Vesicle formation. At first, the polymer was dissolved (1 mg/ml) in previously deionized acidified water (pH 2) and the solution was filtrated through a 0,2 µm Nylon filter (Carl Roth, Germany). Vesicle formation was induced by adding a solution of sodium hydroxide (pH 13) until pH 9 was reached and the solution was stirred for three days.
Fluorescence labelling of the films
In order to find the best incubation time of the polymersome solution with the plasma-cleaned 
